Age-dependent decline in dental pulp regeneration after pulpectomy in dogs.
The age-associated decline in the regenerative abilities of mesenchymal stem cells (MSCs) may be due to age-related changes in reduction in number, intrinsic properties of MSCs and extrinsic factors of the extracellular environment (the stem cell niche). The effect of age on the efficacy of MSC transplantation on regeneration, however, has not been clearly demonstrated due to variable methods of isolation of MSCs and variations in stem cell populations. In this study, dental pulp stem cell (DPSC) subsets were isolated from young and aged dog teeth based on their migratory response to granulocyte-colony stimulating factor (G-CSF) (MDPSCs). In order to study the age-associated changes, their biological properties and stability were compared and the regenerative potential was examined in a pulpectomized tooth model in aged dogs. MDPSCs from aged dogs were efficiently enriched in stem cells, expressing trophic factors with high proliferation, migration and anti-apoptotic effects as in MDPSCs from young dogs. However, pulp regeneration was retarded 120 days after autologous transplantation of aged MDPSCs. We further demonstrated that isolated periodontal ligament stem cells (PDLSCs) from aged dogs, representative of migrating stem cells from outside of the tooth compartment to regenerate pulp tissue, had lower proliferation, migration and anti-apoptotic abilities. These results therefore provide a better understanding of the mechanisms involved in the age-dependent decline in pulp regeneration, which are attributed to a decrease in the regenerative potential of resident stem cells.